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Japanese Title: Planar Flame-Bumer for Controlling Generation of Nitrogen 
oxides 


PLANAR FLAME-BURNER FOR 
CONTROLLING GENERATION OF NITROGEN OXIDES 

CLAIM(S) 

A planar flame-bumer for controlling nitrogen oxide generation, 
characterized by the following features: in a planar flame-burner structured to 
diffuse a burning flame in a plane perpendicular to a tuming axial core, the 
combustion uses an excessive fuel or air by circulating the air for combustion in a 
combustion chamber 2, wherein a fuel supply port is positioned at the axial core 
position on the bottom; supplemental fuel supply port 3 is installed to a supply 
supplemental fuel or air to bum the unbumed component produced from the 
primary combustion, in the secondary combustion; said supplementary air or fuel 
supply port 3 is structured not to lose the planar burning flame. 
DETAILED DESCRIPTION OF THE INVENTION 

The present invention pertains to a technology for controlling nitrogen 
oxide (NOX) generation in a planar flame-bumer structured to bum an admixture 
gas by diffusing it in a plane perpendicular to a tuming axial core in a flame port 
section, by circulating the admixture gas of fuel gas and of air for combustion in a 
combustion chamber by tangentially supplying the combustion gas to the 
combustion chamber, wherein the fuel supply port is positioned at the axial core 
position on the bottom. 
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With the planar flame-burner of this type, by diffusing the burning flame in 
a plane perpendicular to the turning axial core, the burning space is expanded to 
diffuse the combustion heat to prevent the burner from being locally overheated, 
and thus an NOX generation amount is reduced. However, in actual operation, 
despite that the generation amount of NOX reaches its peak near a logical air-fiiel 
ration (A,=LO -1.1), it is operated at the air-fuel ratio at which the burner's heat 
efficiency is maximum. Also, since the combustion flame crawls over the tile and 
along the fiimace wall, the temperature in this sections rises above an average in- 
fumace temperature level, enlarging the high temperature section space by its 
planar flame, which results in an reverse effect of generating higher amount of 
NOX. 

The present invention was produced to solve the aforementioned problem, 
and attempts to present a technology characterized as follows: in a planar flame- 
bumer structured to diffuse a burning flame in a plane perpendicular to a turning 
axial core, by circulating air for combustion in a combustion chamber, wherein a 
fuel supply port is positioned at the axial core position on the bottom, the 
combustion in said combustion chamber uses an excessive fuel or excessive air; a 
supplemental fuel supply port is installed to supply a supplemental fuel or air to the 
unbumed component produced from the primary combustion; an overall heat 
efficiency is secured and the amount of the NOX generation can be dramatically 
reduced by slow combustion consisting of two-step combustions of first 
combustion in said combustion chamber and of second combustion in the section, 
where the planar flame is formed, and by the two-step combustions of continuous 
combustion at the air- fuel ratio at which the amount of generated NOX is low. 
Particularly, in the present invention, said supplementary air or fuel supply port is 
structured to prevent a loss in planar burning flame to prevent the problem of 
lifting or flame flaring that can occur depending upon the way of supplying the 
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supplementary air or fuel to the unbumed component produced from the primary 
combustion, without forming the initially desired planar flame. By this structure, 
even when the input to the bumer is adjusted, a stable planar flame can be always 
formed without lifting or flame flaring. 

The embodiment example of the present invention is explained below in 
detail with reference to the drawings. 

Fig. 1 shows a sectional view of the NOX generation-controlling planar 
flame bumer. Fig. 2 shows its anterior view. Fig. 3 shows its enlarged sectional 
view containing the key components. In the figure, 2 indicates the primary 
combustion chamber made of cylindrical member 5 and having its fuel supply port 
1 of the fuel supply cylinder 4 at the axial core position on the bottom; 6 indicates 
the air-flow passage formed between the outer circumferential surface of said 
cylindrical member 5 and the inner circumferential surface of cylinder 7 with a 
bottom that is mounted coaxially with said cylindrical member 5. At 3 positions 
with a proper distance between them in the circumferential direction of said 
cylindrical member 5 corresponding to said fuel supply port 1, the primary air 
supply ports 8, 8, 8, for combustion are formed to supply the primary combustion 
air in nearly tangential direction to the primary combustion chamber 2. Said 
primary combustion chamber 2 is structured so that the admixture of circulating 
fiiel and primary combustion air is burned in state of excessive fuel, in other 
words, at an air-fuel ratio below the air-fuel ratio at which NOX generation 
amount is low. Also, in front of said primary combustion chamber 2, is installed 
member 10, in which a moming glory-shaped flow passage is formed to guide the 
unbumed component produced from the primary combustion. Multiple 
supplemental air supply passages 1 1 are formed to supply the secondary 
combustion air to bum the unbumed component produced from the primary 
combustion in the thick section outside the outer periphery of said flow passage 9 
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in the member 10. Accordingly ^ in the opening section 9a at the downstream side 
in the unbumed component flow-out direction of said flow passage 9 and in the 
space outside it, the admixture of said unbumed component and of second 
combustion air supplied from supplementary air supply ports 3,... of the 
supplementary air supply passage 11... is diffused in a plane perpendicular to the 
turning axial core to bum it in the secondary combustion. Also, the end face 10a 
of the member 10 in which said supplementary air supply ports 3 . . . are made are 
positioned on the upstream side from the opening 9a of said flow passage 9 in the 
unbumed component flow-out direction so that the planar combustion flame will 
not be lost. In the figures, 12 ... are the secondary combustion air supply nozzles 
installed in said supplementary air supply passages 11.... 

Fig. 4 shows another embodiment example, wherein the end face 10a 
having said supplementary air supply ports 3 . . . is formed in steps to be more 
deeply indented outward in the direction perpendicular to said turning axial core, 
and the supplementary air supply ports 3 are made in the end face 10a of each step. 

Fig. 5 further shows another embodiment example, wherein the 
supplemental air supply ports 3 ... are made in the side wall 10b of said member 10 
where the planar buming flame is not lost, to supply the supplemental air to the 
unbumed component produced from the first combustion. 

Fig. 6 (a) and (b) further show another embodiment example, wherein spiral 
nozzles 13 ... are installed inside said supplementary air supply passage 11 ... to 
create a swirling force that prevents the loss of the planar buming flame. 

In the aforementioned embodiment example of the present invention, the 
device is stmctured so that the primary combustion is performed in the state of 
excessive fuel, and that the secondary combustion is performed by supplementing 
the secondary combustion air to bum the unbumed component produced from the 
primary combustion, but this stmcture may be replaced by the structure of Fig. 7, 
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wherein the admixture of fuel circulated in the primary combustion chamber 2 and 
of primary combustion air burned in state of excessive air, in other words, at a ratio 
higher than a logical air-fuel ratio at which the NOX generation amount is low; 
and at the same time, in the end face 10a of said member 10, multiple 
supplemental fiiel supply ports 13 are made to supply the supplemental fuel 
enough to bum the unbumed component produced from the primary combustion; 
thereby the admixture of said unbumed component and of supplementary fuel is 
diffused in a plane perpendicular to the tuming axial core in the opening 9a of said 
flow passage 9 in the downstream side in the unbumed component flow-out 
direction and in the space outside it to perform the secondary combustion. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The figures show the embodiment examples of the planar flame-bumer for 
controlling the nitrogen oxide generation amount. Fig. 1 shows a sectional view of 
the device, Fig. 2 its anterior view. Fig. 3 its enlarged sectional view containing the 
key components, Fig. 4 and Fig. 5 sectional views of the embodiment examples, 
respectively, Fig. 6 (a) and (b) a sectional view and an anterior view of another 
embodiment example, respectively, and Fig. 7 a sectional view of another 
embodiment example. 

1 . fuel supply port 

2. combustion chamber 

3. supplemental air or supplemental fuel supply port 
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